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@ The data disc type can be discriminated in utiliz- 
ing a part of control information or using through 
holes (52-54) of disc cassette (51), and even in the 
case where the magneto-optical disc is loaded erro- 
neously, the desired data can be record- 
ed/reproduced on the corresponding disc selectively 



by shifting the operation as occasion demands. And 
thus, even in the case where this type of magneto- 
optical disc is used for data recording, the magneto- 
optical disc device and the magneto-optical disc 
which are capable of simplifying the disc control can 
be obtained. 



8 


s 




MH 




DRIV 




1 



AI 

AUDIO H A/Pf ^- 

comp [-- TdmI ^ 

3 5 ao 

IB 



FIG. 12 



Rank Xerox (UK) Business Services 

<3.10/3.09/3.3.4i 



1 



EP 0 602 581 A2 



2 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

This invention relates to a magneto-optical disc 
device and a magneto-optical disc, and more par- 
ticularly, can be widely applied to the case of 
especially recording/reproducing various data, such 
as audio data. 

Heretofore, in this type of magneto-optical disc 
device, there are some which are capable of re- 
cording/reproducing data compressed audio data 
on the compact magneto-optical disc in utilizing the 
method of thermal magnetic recording. 

As shown in Fig. 1, in a magneto-optical disc 
device 1, audio signal At to be inputted succes- 
sively is converted into digital signal at an analog- 
to-digital converter (A/D) 2. 

the converted digital signal is audio compres- 
sion processed at an audio compandor 3 and thus, 
the quantity of data will be decreased and audio 
data DAI will be formed. 

The magneto-optical disc device 1 stores this 
audio data DAI in a memory circuit 5 through a 
memory controller 4 and outputs successively to a 
data processing circuit 6. 

The data processing circuit 6 divides the audio 
data to be outputted successively from a memory 
circuit 7 into prescribed blocks and forms error 
correction codes, and then, modulates with the 
modulation method suitable for magneto-optical 
disc recording, and outputs the resultant recording 
data to a magnetic head driving circuit 8. 

The magneto-optical disc device 1 controls the 
overall operations at a system control circuit 1 1 
and drives to rotate a magneto-optical disc 10 at 
the prescribed revolution speed via a servo circuit 
12. 

Furthermore, the magneto-optical disc device 1 
drives a thred unit 13 via the servo circuit 12 and 
thus, transfers a magnetic head 9 and an optical 
head 14 to the prescribed recording tracks. 

The magneto-optical disc device 1 drives the 
magnetic head 9 corresponding to the recording 
data and impresses the modulation magnetic field 
formed by the magnetic head 9 to the desired 
recording track of the magneto-optical disc 10. 

Under these conditions, in the magneto-optical 
disc device 1, optical beam is irradiated from the 
optical head 14 to this impressed part of the modu- 
lation magnetic field and thus, by applying the 
method of thermal magnetic recording, audio data 
can be recorded with high density. 

Furthermore, the magneto-optical disc device 1 
detects the reflection light of this optical beam at 
the optical head 14, and outputs the detection 
result to an address decoder 16 via an amplifier 15, 
and thus, detects the address information recorded 



on each track in advance at the address decoder 
16. 

Wobbling pre-groove is written on the disc 
previously, and this wobbling is FM modulated so 
5 as to record the address information into the whole 

disc. 

Thus, in the magneto-optical disc device 1, 
audio data can be recorded successively on the 
desired recording track depending upon this detec- 

70 tion result of position information. 

Furthermore, at this point, in the magneto-op- 
tical disc device 1 , tracking error signal, focus error 
signal, etc., are reproduced at the amplifier 15 and 
outputted to the servo circuit 12, and thus, the 

75 desired audio data can be certainly recorded. 

At the time of this recording, in the magneto- 
optical disc device 1 , by processing audio data per 
block at the data processing circuit 6 as shown in 
Figs. 2A and 2B, audio data will be recorded per 

20 cluster (Fig. 2A). 

1 cluster is composed of the sub data for 4 
sectors and the main data of 32 sectors (Fig. 2B). 

When the track jump is detected based on the 
position information detection result, the magneto- 
ns optical disc device 1 stops the recording and re- 
turns to the former recording track and starts re- 
cording of audio data from the recording track on 
which track jump occurs. 

At this point, the magneto-optical disc device 1 

30 outputs audio data stored in the memory circuit 5 
again per cluster and thus, the dropout of audio 
data can be avoided in utilizing the memory circuit 
5 as the buffer memory, and even in the case 
where the entire magneto-optical disc device 1 

35 failed to write data due to vibrating, etc., audio 
signal can be recorded successively. 

On the other hand, during reproduction, the 
magneto-optical disc device 1 decreases the quan- 
tity of light of optical beam to be outputted from 

40 the optical head 14, and by detecting changes of 
polarized wave plane of reflection light to be ob- 
tained from the magneto-optical disc 10, repro- 
duces the recording data of magneto-optical disc 
10 in utilizing the Kerr effect. 

45 The magneto-optical disc device 1 demodu- 

lates output signal of the amplifier 15 at the data 
processing circuit 6 and processes error correction, 
then outputs to the memory controller 4. 

At this point, the magneto-optical disc device 1 

so outputs the audio data reproduced in utilizing the 
memory circuit 5 as the buffer memory in the 
same manner as the time of recording to the audio 
compandor 3 and processes the audio expansion. 
With this arrangement, the magneto-optical 

55 disc device 1 demodulates the audio data SDO to 
digital audio signal AO at this audio compandor 3 
and outputs in the form of analog signal via a 
digital-to-analog converter 1 6. 
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Furthermore, during reproduction, by monitor- 
ing sub data which are added to the main data the 
magneto-optical disc device 1 detects the track 
jump and audio data will be repeatedly reproduced 
per cluster from the same track based on this 
detection result as occasion demands. 

Thus, even if track jump occurs during re- 
production, audio signals can be reproduced avoid- 
ing the sound cut in advance. 

This type of magneto-optical disc record- 
ing/reproducing device is disclosed, for example, in 
U.S.Patent No. 5,224,087. 

Hereupon, it is considered to be convenient if 
this type of magneto-optical disc device can be 
used as an external memory device for storing data 
of computers, etc.. 

In this type of magneto-optical disc device, 
random access can be done and accordingly, the 
access time can be shortened. 

Also since the memory capacity is large and it 
is developed for audio, the magneto-optical disc 
itself can be produced easily and in large quan- 
tities, and can be supplied at lower cost than the 
conventional disc. 

Also, since the magneto-optical disc can be 
exchanged like floppy disc, it is considered that its 
usability can be improved as compared with the 
hard disc. 

However, with this arrangement in case of us- 
ing as data recorder, it is considered that the 
magneto-optical disc recorded audio data is erro- 
neously loaded on the magneto-optical disc device 
for data recording. In contrast with this, it is consid- 
ered that the magneto-optical disc for data record- 
ing is erroneously loaded on the magneto-optical 
disc device for audio. 

Accordingly, if the magneto-optical disc device 
for audio is allowed to use as data recorder, it has 
been a problem that the user must control the 
magneto-optical disc with more certainly. 

OBJECT AND SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this 
invention is to provide a magneto-optical disc de- 
vice and magneto-optical disc which are capable of 
simplifying the control of the magneto-optical disc 
even in the case of using this type of magneto- 
optical disc as for data recorder. 

The foregoing object and other objects of this 
invention have been achieved by provision of a 
device for recording/reproducing audio data and 
program data which comprises: an input/output 
section for audio data; an input/output section for 
program data; a compandor for extension process- 
ing audio data in which the inputted audio data to 
be connected to the input/output section for audio 
data is compressed to output; a switching circuit 



for switching the compandor with input/output sec- 
tion for program data; a discrimination circuit for 
judging whether the loaded recording medium is 
for audio or for program; a control section for 

5 controlling the switching circuit based on the result 
of the discrimination circuit. 

Further, this invention provides a record- 
ing/reproducing device for audio which comprises a 
judgment section for judging the loaded recording 

10 medium, and a control section for controlling the 
prohibition of recording/reproducing operation when 
the judgment section judges that the recording 
medium for data storage is loaded. 

Furthermore, this invention provides a record- 

75 ing/reproducing device for data storage which com- 
prises judgment section for judging the loaded 
recording medium, and a control section for con- 
trolling the prohibition of recording/reproducing op- 
eration when the judgment section judges that the 

20 recording medium for audio is loaded. 

The nature, principle and utility of the invention 
will become more apparent from the following de- 
tailed description when read in conjunction with the 
accompanying drawings in which like parts are 

25 designated by like reference numerals or char- 
acters. 

BRIEF DESCRIPTION OF THE DRAWING 

30 In the accompanying drawings: 

Fig. 1 is a block diagram showing a conventional 

magneto-optical disc for audio; 

Fig. 2 is a diagram typically showing 1 cluster 

unit of data in recording on the disc, and Fig. 2B 
35 is a diagram typically showing the detailed data 

structure of 1 cluster; 

Fig. 3 is a block diagram showing a magneto- 
optical disc device for data; 
Fig. 4 is a block diagram showing the connec- 
40 tion to a computer; 

Fig. 5 is a schematic view showing a reproduc- 
ing disc; 

Fig. 6 is a schematic view showing a record- 
ing/reproducing disc; 
45 Fig. 7 is a schematic view showing a combined 
disc; 

Fig. 8 is a schematic view for the explanation of 

the TOC of audio disc only for reproduction; 

Fig. 9 is a schematic diagram for the explana- 
50 tion of the TOC of data disc; 

Fig. 10 is a flowchart for the explanation of the 

operation of data recorder; 

Fig. 1 1 is a flowchart for the explanation of the 

operation of magneto-optical disc device for 
55 audio disc only; 

Fig. 12 is a block diagram showing the audio 

disc and data disc combined magneto-optical 

disc device; 
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Rg. 13 is a flowchart for the explanation of the 
operation of audio disc and data disc combined 
magneto-optical disc device; 
Rg. 14 is a schematic view for the explanation 
of the U-TOC of audio disc which can be re- 
corded; 

Rg. 15 is a perspective view illustrating a disc 
cassette; 

Rg. 16 is a flowchart for the explanation of the 
operation of magneto-optical disc device for 
audio disc only; 

Rg. 17 is a flowchart for the explanation of the 
operation of data recorder; and 
Rg. 18 is a flowchart for the explanation of the 
operation of audio disc and data disc combined 
magneto-optical disc device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of this invention will be 
described with reference to the accompanying 
drawings: 

(1) Data Recording/Reproducing Device 

A magneto-optical disc device for data will be 
hereinafter explained using Fig. 3, corresponding to 
the magneto-optical disc device for audio. 

In Fig. 3, the same reference numerals are 
used in the same block as Fig. 1. 

In Fig. 3, 20 generally shows a magneto-optical 
disc device used for a data recorder, and as shown 
in Fig. 4, records/reproduces the desired data D1 
and DO as the external memory device of the 
computer 21 . 

More specifically, the data recorder 20 inputs 
data Dl and outputs data DO via the memory 
controller 22 and uses a memory circuit 5 as buffer 
memory. 

Furthermore, the data recorder 20 controls the 
general operations at the system control circuit 23 
and shifts the general operations corresponding to 
the type of magneto-optical disc 10. 

More specifically, in this type of magneto-op- 
tical disc 10, there are reproducing disc for re- 
production only in which pits are formed in the 
same manner as the compact disc and audio data 
are recorded, recording/reproducing the desired 
data by forming the vertical magnetization film on 
the entire face, and a combined disc which has 
zones for both the reproducing disc and record- 
ing/reproducing disc on the inner circle side and 
outer circle side. 

The diagrams of three types are shown in Figs. 
5 to 7. Read-in area and read-out area are formed 
in the innermost periphery and outermost periphery 
of concentric circle. 



In the magneto-optical disc 20, the output sig- 
nal of light receiving element is shifted and is 
outputted corresponding to the magneto-optical 
disc for reproduction only, and thus, the reproduc- 
5 ing signal is outputted for the reproducing only 
magneto-optical disc which is composed of pits by 
applying the same manner as the compact disc. 

Various data, such as data of the outermost 
circle of the disc, the end of recording zone, etc. 
10 will be recorded in the read-out area. 

The control information to show, such as type 
of the magneto-optical disc 10, will be recorded in 
the read-in area. 

Furthermore, in the recording/reproducing disc 
75 or the combined disc, UTOC zone will be formed in 
the inner circle side of the recording/reproducing 
possible recording and reproducing zone and in 
utilizing this zone, the recorded data can be con- 
trolled. 

20 When the magneto-optical disc 10 is loaded in 

the data recorder 20, first of all this read-in area 
will be reproduced and the type of magneto-optical 
disc 10 can be defined. In this embodiment, the 
type of discs will be defined according to the 

25 control information recorded in this read-in area 
and the necessary processing can be performed. 

More specifically, in the magneto-optical disc 
10, TOC recorded the control data is formed on 
this read-in area, and the TOC data assigned to the 

30 sector "0" is defined by the TOC data table as 
shown in Figs. 4 and 1 3. 

In these TOC data tables, data of 16 byte each 
to be shown by address (0) - (3) in a longitudinal 
direction will be allocated to the header and areas 

35 over address (4) in longitudinal direction will be 
allocated to the main data. 

In the 8 byte data to be shown by the longitudi- 
nal address (4) - (5), the prescribed data defined 
by the format will be assigned. 

40 The data, which is able to judge whether the 

disc is the magneto-optical disc for music or not by 
4 byte data to be expressed by the longitudinal 
address (6), is stored. 

Hereinafter, the disc for music is called as 

45 "audio disc", and on the other hand, the magneto- 
optical disc to record data other than audio data is 
called as "data disc". 

More specifically, in the 4 byte data to be 
expressed by the longitudinal address (6), the type 

so of the magneto-optical disc 10 is recorded by using 
ASCII (American Standard Code for Information 
Interchange) code and character code (MINI) is 
recorded in the audio disc and character code 
(MINX) is recorded in the data disc. 

55 With this arrangement, the data recorder 20 

discriminates the type of this character code andx 
can discriminate between audio disc and data disc. 
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In this type of the magneto-optical disc, on the 
data of 16 bytes each to be expressed by the 
address (7) - (11) in the longitudinal direction, the 
disc type will be recorded and the quantity of light 
at the time of recording (laser power on recording 
mode) and the address recording area (first TNO, 
last TNO) will be recorded in the record- 
ing/reproducing disc and the combined disc; and 
thus, in this data recorder 20, audio data and the 
like can be recorded/reproduced in the desired are 
in utilizing these control data. 

With this arrangement, when the magneto-op- 
tical disc 10 is loaded, the data recorder 20 repro- 
duces this read-in area and performs the process- 
ing procedure as shown in Fig. 10, and thus, in the 
case where the audio disc is erroneously loaded, 
stops recording/reproducing operation. 

In the data recorder 20, the system control 
circuit 23 enters into the procedure from the step 
SP1 to step SP2 when the electric source is sup- 
plied, and at this point, in the case where the 
magneto-optical disc 10 is loaded, proceeds to the 
step SP3. 

Here, the system control circuit 23 outputs the 
control data to the servo circuit 12 and transfers 
the optical head 14 to the read-in area, and then 
reproduces this read-in area and inputs TOC data. 

Then, the system control circuit 23 proceeds to 
the step SP4 and here by judging whether the 
character code of the 28th byte in TOC data table 
is (X) character code or not judges whether the 
magneto-optical disc 10 loaded is data disc or not. 

At this point, if a negative result is obtained, 
the system control circuit 23 proceeds to the step 
SP5 and shows that the disc is erroneously loaded 
through a prescribed display, and outputs this 
magneto-optical disc at the next step SP6 and 
terminates the processing procedure at the next 
step SP7. 

With this arrangement, the data recorder 20 
can detect the erroneous loading of the audio disc 
referring to the control information of the magneto- 
optical disc. For example, erroneous elimination of 
audio data recorded on the audio disc which is 
composed of recording/reproducing disc can be 
avoided in advance. 

On the other hand, since an affirmative result 
can be obtained at the step SP4 in the case where 
the data disc is loaded correctly, the system con- 
trol circuit 23 proceeds to the step SP8 and 
records/reproduces the desired data Dl and DO 
corresponding to the user's operation. 

In the case where the magneto-optical disc 
loaded is the reproducing only disc, the system 
control circuit 23 reproduces and outputs the data 
recorded on this magneto-optical disc correspond- 
ing to the user's operation and thus, for example, 
the data recorder 20 can input the program to be 



supplied via the reproducing only disc to a com- 
puter 21 easily. 

On the other hand, in the case where the 
magneto-optical disc loaded is the combined disc, 

5 the system control circuit reproduces the reproduc- 
tion only area and outputs data corresponding to 
the user's operation and records/reproduces in- 
put/output data of the computer 21 in utilizing the 
recording/reproducing area. 

10 With this arrangement, when this record- 

ing/reproducing operation is terminated, the system 
control circuit 23 proceeds to the step SP7 cor- 
responding to the user's operation and terminates 
this processing procedure. 

75 According to the foregoing construction, the 

erroneous loading of the audio disc can be de- 
tected by judging whether the data disc or not in 
utilizing the control information of the disc. For 
example, the erroneous elimination of audio data 

20 recorded on the audio disc composed of record- 
ing/reproducing disc can be avoided in advance, 
and thus, the control of the magneto-optical disc 
can be simplified. 

25 (2) Magneto-optical Disc Device for Audio Disc 

On the other hand, in a magneto-optical disc 
device 20 used for recording/reproducing only 
audio disc, by performing the processing proce- 

30 dure as shown in Fig. 11 at the system control 
circuit 23, the erroneous elimination of the data 
disc can be avoided in advance. 

More specifically, in the magneto-optical disc 
device 20, when the electric source is supplied, the 

35 system control circuit 23 enters into this procedure 
from the step SP11 to the step SP12 and if the 
magneto-optical disc 10 is loaded at this point, 
proceeds to the next step SP13. 

Here, the system control circuit 23 outputs the 

40 control data to the servo circuit 12 and transfers 
the optical head 14 and reproduces read-in area 
and inputs the resultant TOC data, then proceeds 
to the step SP14. 

At this point, by judging whether the character 

45 code of 28th byte on the TOC data table is char- 
acter code (1) or not the system control circuit 23 
judges whether the magneto-optical disc 10 loaded 
is audio disc or not, and if a negative result is 
obtained, proceeds to the step SP15 and displays 

so that the disc is erroneously loaded via the pre- 
scribed display. 

Then, the system control circuit 23 outputs this 
magneto-optical disc 10 at the next step SP16 and 
terminates this processing procedure at the follow- 

55 ing step SP17. 

Thus, in the magneto-optical disc device 20, 
the erroneous loading of data disc can be detected 
based on the control information of the magneto- 
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optical disc* 

By detection of the erroneous loading, the erro- 
neous elimination of precious data recorded on the 
data disc composed of recording/reproducing disc 
can be avoided in advance. 

On the other hand, in the case where the audio 
disc is loaded correctly, since an affirmative result 
is obtained at the step SP14, the system control 
circuit 23 proceeds to the step SP18 and 
records/reproduces the desired audio signals Al 
and AO corresponding to the user's operation. 

The system control circuit 23 reproduces digi- 
tal audio signals recorded on the magneto-optical 
disc corresponding to the user's operation in the 
case where the magneto-optical disc loaded is the 
reproducing only disc, on the other hand, in the 
case where the magneto-optical disc loaded is the 
combined disc, reproduces reproduction only area 
and digital audio signal, and records/reproduces 
digital audio signals in utilizing the record- 
ing/reproducing area. 

Furthermore, in the case where the magneto- 
optical disc loaded is the recording/reproducing 
disc, audio signals will be recorded/reproduced on 
this magneto-optical disc corresponding to the 
user's operation. 

Thus, when this recording/reproducing function 
is completed the system control circuit 23 pro- 
ceeds to the step SP17 corresponding to the user's 
operation and completes this processing proce- 
dure. 

According to the foregoing construction, by 
judging whether it is audio disc or not in utilizing 
the control information of the disc, the erroneous 
loading of data disc can be detected, e.g., the 
erroneous elimination of precious data recorded on 
the data disc composed of recording/reproducing 
disc can be avoided in advance and thus, the 
control of magneto-optical disc can be simplified. 

(3) Combined Magneto-optical Disc Device 

If both the audio disc and the data disc can be 
recorded/reproduced in this type of magneto-op- 
tical disc device, it is considered that the usability 
can be improved and the device can be provided 
with a small cost up because there are many 
common circuits in both type of device, and to be 
convenient. 

In the magneto-optical disc device 40 as shown 
in Fig. 12, the operation can be shifted in accor- 
dance with the TOC data table of the magneto- 
optical disc 10 and thus, both audio disc and data 
disc can be recorded and reproduced. 

More specifically, in the magneto-optical disc 
device 40, a selector 42 will be placed between a 
memory controller 41 and the audio compandor 3, 
and the contacts of this selector 42 will be selected 



by the control circuit 43. 

With this arrangement, in the case where the 
audio disc is loaded, the magneto-optical disc de- 
vice 40 records digital audio signal DAI to be 
5 inputted via the audio compandor 3, and the digital 
audio data DAO to be obtained upon reproducing 
the magneto-optical disc 10 to the audio compan- 
dor 3. 

On the other hand, in the case where the 

w magneto-optical disc loaded is the data disc, the 
magneto-optical disc device outputs and records 
the desired data Dl to be inputted from the com- 
puter connected to the outside of a memory con- 
troller 41 and also various data DO to be obtained 

15 upon reproducing this magneto-optical disc 10 will 
be outputted to the computer. 

Furthermore, in the magneto-optical disc de- 
vice 40, in the case where the magneto-optical disc 
10 loaded is the audio disc, sound jump can be 

20 avoided in advance by using the memory circuit 44 
as a buffer memory of audio data, and on the other 
hand, in the case where the magneto-optical disc 
10 loaded is the data disc, by using this memory 
circuit 44 as buffer memory of data DO and Dl, the 

25 data Dl can be inputted and the data DO can be 
outputted with the prescribed transmission speed. 

In this magneto-optical disc device 40, the sys- 
tem control circuit 43 enters into the processing 
procedure shown in Fig. 12 from the step SP20 to 

30 the step SP21 when the electric source is supplied, 
and here, if the magneto-optical disc 10 is loaded 
moves to the step SP22 and reproduces read-in 
area and inputs the TOC data. 

Then, the system control circuit 43 proceeds to 

35 the step SP23, and here by judging whether the 
character code of the 28th byte of the TOC data 
table is the character code (X) or not judges wheth- 
er the magneto-optical disc loaded is the data disc 
or not, and if an affirmative result is obtained, 

40 moves to the step SP24. 

At this point, the system control circuit 43 
outputs the control data to the selector 42 and data 
Dl is inputted and data DO is outputted between 
the computer connected to the outside. 

45 Furthermore, the system control circuit 43 

records and reproduces the desired data Dl and 
DO corresponding to the user's operation and if the 
user operates step function key, proceeds to the 
step SP25 and terminates the processing proce- 

50 dure. 

Thus, in the magneto-optical disc device 40, in 
the case where the data disc is loaded, the opera- 
tion is shifted in accordance with this data disc and 
data DO and Dl corresponding to this data disc can 
55 be recorded and reproduced as occasion demands. 

On the other hand, if a negative result is ob- 
tained at the step SP23, the system control circuit 
43 proceeds to the step SP26 and judges whether 
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the magneto-optical disc 10 loaded is the audio 
disc or not by judging the character code of the 
28th byte of the TOC data table is the character 
code (1) or not. 

At this point, if an affirmative result is obtained, 
the system control circuit 43 proceeds to the step 
SP27 and after switching the contacts of the selec- 
tor 42 to the audio compandor 3 side records and 
reproduces the desired audio signals SI and SO 
corresponding to the user's operation. 

With this arrangement, in the magneto-optical 
disc device 40, in the case where the audio disc is 
loaded, audio signals Al and AO which shift the 
operation corresponding to this audio disc and as 
necessary, will be recorded/reproduced, and when 
the user operates the stop operation key, proceeds 
to the step SP25 and terminates the processing 
procedure. 

On the other hand, if a negative result is ob- 
tained at the step SP26, in this case the magneto- 
optical disc is judged as other than prescribed 
disc, the system control circuit 43 proceeds to the 
step SP28 and, after showing that the disc other 
than prescribed one is erroneously loaded via the 
prescribed display, ejects this magneto-optical disc 
at the next step SP29 and terminates this process- 
ing procedure at the step SP25. 

According to the construction as shown in Fig. 
12, by discriminating the data disc between the 
audio disc in utilizing the control information of the 
disc and shifting the operation, both the data disc 
and the audio disc can be recorded and/or repro- 
duced, and thus, the control of the magneto-optical 
disc can be simplified and the usability can be 
improved. 

(4) Discrimination by UTOC 

According to this embodiment, the magneto- 
optical disc device judges whether the magneto- 
optical disc is the audio disc or not referring to the 
UTOC data table formed in the UTOC area of the 
magneto-optical disc, and records/reproduces the 
corresponding magneto-optical disc selectively. 

In the magneto-optical disc (Figs. 5 to 7) de- 
scribed above, the UTOC area is formed inner 
circle side of recording and reproducing possible 
recording/reproducing area, and here, as shown in 
Fig. 14 UTOC data table is formed. 

In this UTOC data table, as well as the TOC 
data table, the header is assigned and subse- 
quently, the prescribed data area is formed, and 
this data area is up-dated and then, at the time of 
recording/reproducing, the construction of record- 
ing/reproducing area can be detected. 

More specifically, in the UTOC data table, the 
files recorded in the recording/reproducing area 
respectively is recorded in the area of longitudinal 



address (12) - (75) and the recording area of each 
file is recorded in the area of longitudinal address 
(78) - (587). 

In this UTOC data table, the disc is judged 

5 whether the audio disc or not at the 4th bit data d4 
(shown by (1) underlined) of the 4th byte of the 
header, and when it is the audio disc or data disc, 
this 4th bit data d4 is set to the logic (0) or the 
logic (1), respectively. 

10 Thus, the magneto-optical disc is able to judge 

whether the audio disc or not by setting this 4th bit 
data d4 in accordance with the data recorded in the 
recording/reproducing area, and also this 4th bit 
data d4 is set the prescribed logical level in ad- 

15 vance and can be provided to the user as the audio 
disc or data disc. 

According to this embodiment, in the data re- 
corder, the magneto-optical disc device for audio 
disc and the combined type magneto-optical disc 

20 device, the recording/reproducing operation is shift- 
ed in the same manner as in the case of TOC data 
table, and thus, the desired audio data or data 
other than audio data is recorded and reproduced 
on the corresponding magneto-optical disc. 

25 According to the construction as shown in Fig. 

14, if the type of disc is defined at the recording 
and reproducing possible UTOC area, the desired 
audio data or data other than audio data can be 
recorded/reproduced on the corresponding mag- 

30 neto-optical disc, and accordingly, the management 
of disc is simplified and the desired data can be 
recorded and reproduced with more certainly. 

(5) Discrimination by Disc Cassette 

35 

In this embodiment the disc type is discrimi- 
nated in utilizing the disc cassette to store the 
recording medium of the magneto-optical disc. 

More specifically, as shown in Fig. 15, this type 
40 of magneto optical disc 50 is housed in a disc 
cassette 51 and by opening and closing the shutter 
55. It irradiates the optical beam through a window 
formed on this disc cassette 51 and simultaneous- 
ly, by impressing the prescribed modulation mag- 
45 netic field, the desired information can be recorded 
on the disc shaped recording medium stored in the 
disc cassette 51 . 

In this disc cassette 51 , through holes 52 to 54 
are formed on the prescribed positions and the 
so through hole 52 of the outer side slides the pre- 
scribe rib and then, this through hole 52 can be 
shifted to the opened state and/or closed state. 

Thus, the magneto-optical disc 50 forms a win- 
dow in the through hole 52 by sliding this rib and 
55 this magneto-optical disc 50 can be set to the 
write-in protect state. 

Furthermore, the magneto-optical disc 50 is 
arrange to be able to form a through hole 53 
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adjacent to the through hole 52; and at the time 
when this through hole 53 is formed, a rewrite 
possible disc shaped recording medium will be 
stored in this disc cassette 51 . 

With this arrangement, in the magneto-optical 
disc 50, the existence of this through hole 52 is 
detected and the type of disc shaped recording 
medium can be defined. 

Furthermore, in the magneto-optical disc 50, 
the third through hole 54 can be formed adjacent to 
the second through hole 53 and when this through 
hole 54 is formed, the magneto-optical disc gen- 
erally forms the data disc. 

Thus, in the magneto-optical disc device, audio 
disc and data disc can be discriminated by detect- 
ing the existence of the third through hole 54. 

The existence of the through hole it is detected 
by a micro switch 56 (Figs. 3 and 12) and on/off 
state of the switch is judged by the system control 
section 23 and 43 so as to judge disc type. 

The magneto-optical disc devices 20 and 40 
for audio disc only performs the processing proce- 
dure as shown in Fig. 16, as against the magneto- 
optical disc 50, and shifts the operation and thus, 
records and reproduces the desired data only on 
the corresponding audio disc. 

More specifically, the magneto-optical disc de- 
vices 20 and 40 enter into the procedure from the 
step SP30 to the step SP31 and at this point, if the 
magneto-optical disc 50 is loaded, proceed to the 
subsequent step SP32. 

Here, the magneto-optical disc device by 
pressing the position where the through hole 54 is 
formed with the tip of a micro switch 56, which 
detects the existence of the through hole 54 via 
this micro switch 56. 

Accordingly, the magneto-optical disc device 
input the contact information on the micro switch 
56 and judges whether it is the audio disc or not at 
the step SP33. 

At this point, if a negative result is obtained, 
magneto-optical disc device proceeds to the step 
SP32 and shows that the disc is erroneously load- 
ed via the prescribed display and outputs this 
magneto-optical disc at the next step SP35 and 
terminates the processing procedure at the next 
step SP36. 

On the other hand, if an affirmative result is 
obtained at the step SP33, the magneto-optical 
disc device proceeds to the step SP37 and 
records/reproduces the desired audio data re- 
sponding to the operator's operation, and moves to 
the step SP36 and terminates the processing pro- 
cedure. 

With this arrangement, the disc type is dis- 
criminated by forming the through hole on the disc 
cassette 51, only audio disc can be selectively 
recorded and reproduced. 



On the other hand, the data recorder performs 
the processing procedure as shown in Fig. 17 and 
records/reproduces the desired data on the cor- 
responding data disc only. 

5 More particularly, the data recorder enters into 

the procedure from the step SP40 to the step SP41 
and here, if the magneto-optical disc 50 is loaded, 
proceeds to the next step SP42. 

At this point, the data recorder can detect the 

10 existence of the through hole 54 via the micro 
switch 56 in the same manner as in the case of 
magneto-optical disc device by pressing the point 
where the through hole 54 is formed with the 
extreme end of the micro switch 56, inputs informa- 

75 tion on the contact of this micro switch 56, and 
proceeds to the step SP43 and judges whether the 
data disc or not. 

At this point, if a negative result if obtained, the 
data recorder proceeds to the step SP44 and 

20 shows that the disc is erroneously loaded via the 
prescribed display and subsequently, ejects this 
magneto-optical disc at the step SP45 and then, at 
the next step SP46 terminates the processing pro- 
cedure. 

25 On the other hand, if an affirmative result is 

obtained at the step SP43, the data recorder pro- 
ceeds to the step SP47 and after recording and 
reproducing the desired audio data responding to 
the user's operation moves to the step SP46 and 

30 terminates the processing procedure. 

With this arrangement, if the through hole 54 
formed on the disc cassette 51 and disc type is 
discriminated, only data disc can be selectively 
recorded and reproduced. 

35 On the other hand, the magneto-optical disc 

combined with audio disc and data disc performs 
the processing procedure as shown in Fig. 18 and 
shifts the operation corresponding to the audio disc 
and data disc. 

40 More specifically, the magneto-optical disc de- 

vice enters into the procedure from the step SP50 
to the step SP51 and here, if the magneto-optical 
disc 50 is loaded, proceeds to the next step SP52. 
At this point, the magneto-optical disc device 

45 inputs information on the contact of the micro 
switch 56 by pressing the position where the 
through hole 54 is formed with the extreme end of 
the micro switch 56 in the same manner as in the 
case of the data recorder and the magneto-optical 

so disc device for audio disc only, and then judges 
whether it is the data disc or not at the step SP53. 

Here, if an affirmative result is obtained, the 
magneto-optical disc device proceeds to the step 
SP54 and records and reproduces the desired 

55 audio data corresponding to the user's operation 
and then, proceeds to the step SP55 and termi- 
nates the processing procedure. 
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On the other hand, if a negative result is ob- 
tained at the step SP53, the magneto-optical disc 
device proceeds to the step SP56 and here, judges 
whether the disc is an audio disc or not, and if an 
affirmative result is obtained, proceeds to the step 
SP57. 

At this point, the magneto-optical disc device 
records and reproduces the desired audio data 
corresponding to the user's operation and then, 
proceeds to the step SP55 and terminates the 
processing procedure. 

On the other hand, if a negative result is ob- 
tained at the step S056, since it can be judged as 
the magneto-optical disc other than the defined 
disc, the magneto-optical disc device moves to the 
step SP58 and shows that the disc other than 
defined is erroneously loaded via the prescribed 
display and outputs this magneto-optical disc at the 
next step SP59, and subsequently at the step SP55 
terminates this processing procedure. 

With this arrangement, by forming the through 
hole and judging the disc type, the corresponding 
data can be recorded and reproduced on the audio 
disc and data disc respectively. 

(6) Other Embodiments 

Furthermore, the embodiment described above 
has dealt with the case of showing the disc type by 
the character codes in the TOC data table and in 
the UTOC data, by the prescribed bit of header. 
However, this invention is not only limited to this, 
but also various discrimination data may be widely 
applied. 

Furthermore, the embodiment described above 
has dealt with the case of displaying the error 
message and outputting the disc when the disc is 
erroneously loaded. However, this invention is not 
only limited to this, but also widely applicable to 
the case of only outputting the disc. 

Moreover, the embodiment described above 
has dealt with the case of converting audio signals 
composed of analog signals into digital signals and 
recording/reproducing in the magneto-optical disc 
device for audio disc only. However, this invention 
is not only limited to this, but also widely ap- 
plicable to the case of recording/reproducing audio 
data by inputting/outputting the compressed audio 
data directly. 

While there has been described in connection 
with the preferred embodiments of the invention, it 
will be obvious to those skilled in the art that 
various changes and modifications may be aimed, 
therefore, to cover in the appended claims all such 
changes and modifications as fall within the true 
spirit and scope of the invention. 



Claims 

1. A recording/reproducing apparatus, compris- 
ing: 

5 a first data input/output means (2,16); 

a second data input/output means (Dl t DO); 
a data compandor means (3) connected 
with said first data input/output means (2, 16) 
and for compressing data supplied from said 
10 first data input means (2, 16), and for expand- 

ing data to be supplied to said first data output 
means (2, 16); 

a switching means (42) for switching said 
data compandor means and said second in- 
75 put/output means (Dl, DO); 

a judgement means (6) for judging type of 
recording medium (10); and 

a control means (41) for controlling said 
switching means on the basis of said judge- 
20 ment means. 

2. A recording/reproducing apparatus according 
to claim 1 , wherein: 

in said judgement means (6) for judging a 
25 recording medium type, when it is judged that 

said recording medium (10) is for audio, said 
control means (41) controls to switch said 
switching means (42) from said second data 
input/output means (Dl, DO) to said data com- 
30 pandor means (3). 

3. A recording/reproducing apparatus according 
to claim 1 , wherein: 

in said judgement means (6) for judging 
35 recording medium type, when it is judged that 

said recording medium (10) is for data storage, 
said control means (41) controls to switch said 
switching means (42) from said data compan- 
dor means (3) to said second data input/output 
40 means (Dl, DO). 

4. A recording/reproducing apparatus according 
to any of claims 1 to 3, wherein said judge- 
ment means (6) for judging recording medium 

45 (10) type judges a discrimination hole (52-54) 

which is formed on a cartridge of the recording 
medium (10). 

5. A recording/reproducing apparatus according 
so to any of claims 1 to 4, wherein said judge- 
ment means (6) for judging recording medium 
(10) type judges on the basis of data which is 
previously recorded in a control information on 
the recording medium (10). 

55 

6. A recording/reproducing apparatus according 
to claim 5, wherein the information which is 
previously recorded in the control information 
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on said recording medium (10) is character 
codes. 

7. A recording/reproducing apparatus according 
to claim 6, wherein said character codes are 
"M", w r, "ivr, n r, or M M n , t, "N n , n x n . 

8. A recording/reproducing apparatus according 
to claim 5, wherein said judgement means (6) 
for judging recording medium type judges the 
bit logic which is recorded in the predeter- 
mined position of the control information on the 
recording medium (10). 

9. A recording/reproducing apparatus according 
to any of claims 1 to 8, comprising: 

an optical head (14) for recording or re- 
producing data from the recording medium 
(10); 

a magnetic head (9) which is placed facing 
said optical head (14) in which the recording 
medium (10) is between the magnetic head (9) 
and the optical head (1 4); 

a signal processing means (15, 16) for 
performing a specific signal processing of the 
reproducing signal read out from said record- 
ing medium (10); and 

a memory control means (43) for control- 
ling said signal processing means (15, 16). 

10. A recording/reproducing apparatus, compris- 
ing: 

a head (14) for reproducing data from the 
recording medium (10) and for recording data 
into the recording medium (10); 

a signal processing means (15, 16) for 
performing a specific signal processing of the 
reproducing signal read out by using said head 
(14); 

a means (6) for converting the signal from 
said signal processing means (15, 16) into the 
audio signal; 

a judgement means (56) for judging type 
of recording medium (10); and 

a control means (43) for controlling to pro- 
hibit the recording/reproducing operation when 
it is judged that the recording medium (10) for 
data storage is loaded in said judgement 
means (56). 

11. A recording/reproducing apparatus according 
to claim 10, wherein the prohibition control of 
said recording/reproducing operation rejects 
the loaded recording medium (10). 

12. A recording/reproducing apparatus according 
to claims 10 or 11, wherein the judgement 
means (56) for judging type of said recording 



medium (10) judges discrimination holes (52- 
54) formed on the cartridge of recording me- 
dium (10). 

5 13. A recording/reproducing apparatus according 
to claims 10 or 11, wherein the judgement 
means (56) for judging type of said recording 
medium (10) judges based on the information 
recorded previously in the control information 

io on the recording medium (1 0). 

14. A recording/reproducing apparatus according 
to any of claims 10 to 13, further comprises an 
indication means for indicating a warning when 

75 it is judged that other than recording medium 

(10) for data storage is loaded in said judge- 
ment means (56). 

15. A recording/reproducing apparatus according 
20 to any of claims 12 to 14, wherein the data 

recorded previously in the control information 
on said recording medium (10) is characteristic 
code. 

25 16. A recording/reproducing apparatus according 
to claim 15, wherein said characteristic codes 
are "M", "I", "IST, "I", or "M", "I", "N", "X". 

17. A recording/reproducing apparatus according 
30 to any of claims 10 to 16, wherein said judge- 
ment means (56) for judging type of the re- 
cording medium (10) judges logic of bit re- 
corded in the specific position of control in- 
formation on the recording medium (10). 

35 

18. A recording/reproducing apparatus according 
to any of claims 10 to 17, further comprising: 

a means (14, 16) for read out control in- 
formation which is recorded in data recording 

40 area, only reproducing area and a part of said 

only reproducing area of said recording me- 
dium which is loaded on said record- 
ing/reproducing apparatus; and 

a judgement means (6) for judging whether 

45 the loaded recording medium (10) is for audio 

or for data storage on the basis of said control 
information, wherein as a result of said judge- 
ment means (6), when the recording medium 
(10) is judged as disc for audio, the^recording 

so of audio data into said data recording area and 

the reproduction of said data recording area 
and only reproducing area are allowed. 

19. A recording/reproducing apparatus according 
55 to any of claims 10 to 17, further comprising: 

a means (14, 16) for read out control in- 
formation which is rewritable control informa- 
tion recorded in data recording area, only re- 
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producing area and a part of said data record* 
ing area of said recording medium (10) which 
is loaded on said recording/reproducing ap- 
paratus; and 

a judgement means (6) for judging whether 
the loaded recording medium (10) is for audio 
or for data storage on the basis of said control 
information, wherein as a result of said judge- 
ment means (6), when the recording medium 
(10) is judged as disc for audio, the recording 
of audio data into said data recording area and 
the reproduction of said data recording area 
and only reproducing area are allowed. 

20. A recording/reproducing apparatus according 
to any of claims 10 to 17, further comprising: 

an optical head (14) for reproducing data 
from recording medium (10) and for recording 
data to said recording medium (10); 

an magnetic head (9) positioned facing 
said optical head (14), said recording medium 
(10) existing between the optical head (14) and 
the magnetic head (9); 

a signal processing means (15, 16) for 
performing a specific signal processing of the 
reproduction signal from said optical head (14); 

a memory (7) for storing temporarily a 
signal from said signal processing means (15, 
16); and 

a memory control means (6) for controlling 
said memory (7). 

21. A recording/reproducing apparatus comprising: 

a head (14) for reproducing data from the 
recording medium (10) and for recording data 
on the recording medium (10); 

a signal processing means (15, 16) for 
performing a specific signal processing of the 
reproduced signal read by using said head 
(14); 

a means (3, 2, 16) for outputting signal 
from said signal processing means; < 

a judgement means (56, 43, 6) for judging 
type of the recording medium (10); and 

a control means (41) for controlling to pro- 
hibit the recording and reproducing operation 
when it is judged that the recording medium 
(10) for audio is loaded in said judgement 
means (56, 43, 6). 

22. A recording/reproducing apparatus according 
to claim 21, wherein said judgement means 
(56, 43, 6) for judging type of the recording 
medium (10) judges discrimination holes (52- 
54) formed on the cartridge (51) of the record- 
ing medium (10). 
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23. A recording/reproducing apparatus according 
to claims 21 or 22, wherein said judgement 
means (56, 43, 6) for judging type of the 
recording medium (10) judges based on the 

5 information previously recorded in the control 

information on the recording medium (10). 

24. A recording/reproducing apparatus according 
to any of claims 21 to 23, further comprises an 

io indication means for indicating a warning when 

it is judged that other than recording medium 
(10) for data storage is loaded in said judge- 
ment means (56, 43, 6). 

75 25. A recording/reproducing apparatus according 
to claim 21, wherein the data recorded pre- 
viously in the control information on said re- 
cording medium (1 0) is characteristic code. 

20 26. A recording/reproducing apparatus according 
to claim 25, wherein said characteristic codes 
are B M n , "I", "N", "l n , or "M", "N", "X". 

27. A recording/reproducing apparatus according 
25 to claim 21, wherein said judgement means 

(56, 43, 6) for judging type of the recording 
medium (10) judges logic of bit recorded in the 
specific position of control information on the 
recording medium (10). 

30 

28. A recording/reproducing apparatus according 
to claim 21, further comprising: 

a means (14) for read out control informa- 
tion which is recorded in data recording area, 

35 only reproducing area and a part of said only 

reproducing area of said recording medium 
(10) which is loaded on the record- 
ing/reproducing apparatus; and 

a judgement means (56, 43, 6) for judging 

40 whether the loaded recording medium (10) is 

for audio or for data storage on the basis of 
said control information, wherein as a result of 
said judgement means (56. 43, 6), when the 
recording medium (10) is judged as disc for 

45 audio, the recording of audio data into said 

data recording area and the reproduction of 
said data recording area and only reproducing 
area are allowed. 

so 29. A recording/reproducing apparatus according 
to claim 21 , further comprising: 

a means (14) for read out control informa- 
tion which the rewritable control information is 
recorded in data recording area, only repro- 

55 ducing area and a part of said data recording 

area of said recording medium (10) which is 
loaded on said recording/reproducing appara- 
tus; and 
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a judgement means (56, 43, 6) for judging 
whether the loaded recording medium (10) is 
for audio or for data storage on the basis of 
said control information, wherein as a result of 
said judgement means (56, 43, 6), when the 5 
recording medium (10) is judged as disc for 
audio, the recording of audio data into said 
data recording area and the reproduction of 
said data recording area and only reproducing 
area are allowed. 10 



30. A recording/reproducing apparatus according 
to claim 21, further comprising: 

an optical head (14) for reproducing data 
from recording medium (10) and for recording ?5 
data to said recording medium (10); 

an magnetic head (9) positioned facing 
said optical head (14), said recording medium 
(10) existing between the optical head (14) nd 
the magnetic head (9); 20 

a signal processing means (15, 16) for 
performing a specific signal processing of the 
reproduction signal from said optical head (14); 

a memory (7) for storing temporarily a 
signal from said signal processing means (15, 25 
16); and 

a memory control means (6) for controlling 
said memory (7). 

31. A recording/reproducing apparatus according 30 
to claim 21 , wherein a computer system com- 
prises a computer which is connected with 

said recording/reproducing apparatus and a 
computer system indicates data reproduced 
from the recording medium (10) set in said 35 
recording/reproducing apparatus on the display 
of said computer. 

32. A disc (51), comprising: 

tracks being composed of pits which are aq 
arranged in concentric circle or spiral; 

the control area for controlling the record- 
ed data, said control area being existed in the 
inner area; and 

the discrimination data for judging whether 45 
the disc is for audio only or for data storage 
only, said discrimination data being previously 
recorded in said control area by ASCII code. 
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